Purpose: The primary biliary carcinoma is usually unresectable at presentation, because of early Iymphatic spread. To determine the incidence and the spread pattern of Iymph node metastases according to the location of the primary tumor, we analyzed the CT scans of the patients with primary biliary adenocarcinoma.
INTRODUCTION
The primary biliary adenocarcinoma is not an uncommon malignancy in Korea. Although it is thought to be a slowly progressing tumor , it has poor prognosis that the only possible cure in this tumor is th rough surgical resection . However , most of the lesions are unresectable at the time of presentation either because of thei r location or early Iymphatic spread. The factors determ i n ing the resectabil ity are the location of the primary tumor and the presence of metastasis (1 -5) .
Computed tomography (CT) is widely used in assessing the stage of disease. The CT features of primary biliary carc inoma have been reported (2) (3) (4) , but little , Department ofDiagnostic Radiology, Korea Cancer Cen ter Hospital have been wr itten on its Iymphatic man ifestation (6 -8) .
The purpose of this study is to assess the incidence of Iymph node metastases in the primary biliary carc inoma and to evaluate Iymphatic spread pattern according to the location of the primary tumor.
MATERIALS and METHODS
We reviewed the CT scans of 92 patients with primary biliary carcinoma from January 1988 to December 1992. Patients' age r anged from 17 to 76 years (mean , 56 years) , and included 66 men and 26 women.
CT was performed with 9800 scanner (General Electric , Milwaukee , USA) after co ntrast mater ial was given orally and intr avenously in all patients. In every case , intravenous cont rast material adm inistration was by bolus injection of 150 m l of meglumine ioglicate (Rayvist 300 ; Schering , Germany) , or iothalamate meglumine (Con r ay ; Mallinckrodt, USA). Scans wer e obtained in 10 mm interval and 10 mm th ick continuous axial sections from diaphragm to umbilicus.
The primary tumors included peripheral cholangiocarcinoma in 45 patients , hilar cholangiocarcinoma in 22 , common bile duct (CBD) carcinoma in seven , and gallbladder (GB) carcinoma in 18.
AII cases were pathologically proved to be an adenocarcinoma by percutaneous needle aspiration (57 cases) , bile cytology (18 cases) , surgery (15 cases) , or biopsy through the percutaneous transhepatic biliary drainage catheter (2 cases) . Peripheral cholangiocarcinoma diagnosed by percutaneous needle aspiration was the case wh ich showed no evidence of the primary malignancy in any other organ.
We classified Iymph nodes into five groups ; 1) the lesser omentum group including the hepatic , portocaval , and left gastric nodes , 2) the peripancreatic group around the pancreas including the superior and posterior pancreaticoduodenal nodes , 3) the celiac group , 4) the periaortic group including the paraaortic , aortocaval , and retrocaval nodes , 5) the phrenic group including the anterior phrenic , middle phrenic , and retrocrural nodes.
The hepatic node is located in the porta hepatis , anterior to the portal vein and the hepatic artery. The portocaval node, also named the node of foramen of Winslow, is located in the hepatoduodenal ligament between the portal vein and the inferior vena cava (l VC). The left gastric node lies in the gastrohepatic ligament along the left gastric artery. The superior pancreaticoduodenal node I ies anterior to the pancreatic head in the angle formed by the first and second portion of the duodenum . The posterior pancreaticoduodenal node lies posterolateral and posterior to the pancreatic head , and is accompanied by small vessels of the posterior pancreaticoduodenal arcade. The celiac node is the node in intimate contact with the celiac trunk. The paraaortic node fo rms a continuous chain on the left lateral border of the aorta. The aortocaval node lies between the aorta and the IVC , and the retrocaval node lies posterior to the IVC. The anterior phrenic node, also named cardiophrenic node, is located lateral aspect of retroxyphoid space. The middle phrenic node lies in front of the IVC at the entrance of the right phrenic nerve , between the IVC and the pericardium. The retrocrural node lies posterior to the diaphragmatic crura.
The Iymph node exceeding 10 mm in short axis was diagnosed as positive metastatic Iymphadenopathy.
We analyzed the incidence of Iymph node metastasis and the preferential nodal spread paUern according to the location ofthe primary tumor.
RESULTS
Overall incidence of Iymph node metastases from biliary carcinoma was 59.8 % (55/92) . According to the In 55 cases with Iymphadenopathy , 154 discrete enlarged nodes were detected in CT (Table 1) .
Thirty patients with peripheral cholangiocarcinoma showed 86 discrete nodes ; the lesser omentum group was involved in 38 nodes , the peripancreatic group in 10, the celiac group in 12, the periaortic group in 20 , and the phrenic group in six (Fig. 1 , 2) Twelve patients with hilar cholangiocarcinoma sho- Fig . 1 . The portocaval and superior pancreaticoduodenal node in a pateint with peripheral cholangiocarcinoma. Enlarged portocaval node (black arrow) lies between the portal vein and the IVC. The superior pancreaticoduodenal node (arrow head) is enlarged in anterior aspect of the pancreas head , and medial to the first portion of the duodenum filled with gastrografin. The retrocaval node (white arrow) is also seen posterior to the IVC Fig . 2 . The anterior phrenic node in a patient with peripheral wed 27 enlarged nodes ; the lesser omentum group was involved in 11 nodes , the peripancreatic group in five , the celiac group in three , the periaortic group in five , and the phrenic group in three (Fig. 3 ).
Ten patients with GB carcinoma showed 30 positive nodes; the lesser omentum group was involved in 16 nodes , the peripancreatic group in two , the celiac group in two , and the periaortic group in 10 (Fig. 4) Three patients with CBD carcinoma had 11 positive nodes ; the lesser omentum group was involved in five nodes , the celiac group in two , and the periaortic group in five (Fig. 5)   Fig. 3 . The hepatic and retrocrural node in a patient with hilar cholangiocarcinoma. The retrocrural node (black arrow) lies between the right diaphragmatic crus and the vertebral body. The hepatic node (white arrow) and low-attenuated celiac node (open arrow) are also noted. The right intrahepatic biliary trees are dilated and multiple metastatic foci are seen in the right hepatic lobe.
chol angioca rcinoma. Enlarged anterior phrenic node (white ar- Fig. 4 . The portocaval node enlarg ement in a patient with GB row) is seen in the right lateral aspect of the retro xyphoid space.
carcinoma. Enlarged portocaval node (arrow) shows low attenuThe primary mass is located in the lateral segment ofthe left hepation. The liver is invaded by GB carcinoma and dilated atic lobe (black arrow) .
intrahepatic bile ducts are also seen The lesser omentum group was the only site of involvement in 20 patients including 10 peripheral cholangiocarcinomas , six hilar cholangiocarcinomas , three GB carcinomas , and one CBO carcinoma. The peripancreatic group was the only site of involvement in three patients including two peripheral cholangiocarcinomas , and one hilar cholangiocarcinoma. The celiac node was the only involved site in one patient with peripheral cholangiocarcinoma. There was no case involving the periaortic or phrenic node group alone.
For all biliary carcinomas , the most commonly involved node group was the lesser omentum group , followed by the celiac group , the periaortic group, and the peripancreatic group. It, however , was interesting that the phrenic adenopathy was present only in peripheral and hilar cholangiocarcinoma.
The size ofthe positive Iymph node ranged from 11 to 40 mm in short axis.
DISCUSSION
In order to manage the patients with the biliary carcinoma, accurate preoperative evaluation especially of local extension and metastasis is essential. Five -year survival rate is about 20 % in the patient receiving operation , but only 1 % in patient without curative treatment (4) . Although surgical resection is the only hope for cure , most biliary carcinomas are unresectable at the time of presen tation. The causes of unresectability are proximal extension of the disease , invasion to adjacent structure , and metastasis to liver or Iymph nodes. Among th 딩 se causes , the extrahepatic Iymph node spread is thEl most important factor in assessing the stage of the disease However, there has been little study on Iymph node manifestation of biliary carcinoma , especially of peripheral cholangioc: arcinoma (6 -8). Engels et al reported that the incidence of Iymph node metastasis from biliary carcinoma was 61 % ; 73 % in hilar cholangiocarcinoma , 70 % in GB carcinoma , and 33 % in CBO carcinoma (1) . In our study, overall incidence of Iymph node metastasis in biliary carcinoma was 59.8 % , and peripheral cholangiocarcinoma showed the highest incidence of 66.7 %, followed by GB carcinoma , hilar cholangiocarcinoma , and CBO carcinoma.
The reason that CBO carcinoma showed relatively low incidence of Iymph node metastasis seems to be due to earlier development of obstructive jaundice than other bil iary carcinomas.
The Iymphatics drained from the biliary tract a re divided into the superficial and the deep system . The superficial system receives efferent Iymphatics from a capsular surface of the liver, and drain into Iymphatics that follow the course of the phrenic nerve into the phrenic node , or the celiac node. The deep system drains to the nodes in porta hepatis (hepatic node) , and the Iymphatics from the gallbladder drains to the cystic duct nodes situated at the neck of the gallbladder (9 11).
The Iymphatics from these nodes drain into two large nodes , the portocaval node (the node of the foramen of Winslow) and the superior pancreaticoduodenal node. Next, Iymphatics drains medially into the celiac nodes and inferiorly into the posterior pancreaticoduodenal chain (1 , 12 -14) . In our study, also , the most commonly involved nodes were the hepatic and portocaval nodes followed by the celiac node, regardless of the location of the primary site. These results suggest that the extrahepatic Iymphatic pathway in the biliary carcinoma is as mentioned above.
Next to the celiac node involvement, however , nodal involvement showed slightly different pattern according to the location of tumor. In peripheral and hilar cholangiocarcinoma , the peripancreatic group , especially the posterior pancreaticoduodenal node , was involved as commonly as the periaortic group. On the contrary , in GB and CBO carcinoma , the peripancreatic group was involved far less than the periaortic group Another very interesting feature in our study is the pattern of the phrenic node involvemen t. The phren ic node involvement was limited to peripheral and hilar cholangiocarcinoma , and there was no case with GB or CBO carcinoma. It suggests that the peripheral or hilar cholangiocarcinoma may spread through the superficial Iymphatic system , compared with de 깅 in the diagnosis of metastatic disease (1) Although CT evaluation of Iymph node metastasis has such pitfal 녕， knowledge of the characteristic Iymphatic spread pattern can be helpful to interpret preoperative CT scan in the patients with the primary bil iary carcinoma.
In conclusion , the primary biliary carcinoma had a high incidence of Iymph node metastasis at the time of diagnosis , and showed different nodal spread pattern according to the primary site. The phrenic node group was limited to the peripheral and hilar cholangiocarclnoma. 
